ABSTRACT
INTRODUCTION
Adipokines is a generic term for >50 metabolically active factors which are expressed and secreted by an active endocrine organ -adipose tissue (Rokling-Andersen et al. 2007 ). Leptin, adiponectin, visfatin and tumour necrosis factor-α are among a wide range of adipokines that responsible for majority of endocrine, metabolic and vascular disorder related to obesity and obesity mediated adverse effects on glucose and lipid metabolism (JafariVayghan et al. 2015; Monzillo et al. 2003) adiponectin, resistin, tumor necrosis factor-alpha (TNF-alpha. Leptin concentration has been associated with a higher risk of type 2 diabetes, hypertension and chronic heart disease (Kashino et al. 2015) . According to Jafari-Vayghan et al. (2015) the role in the regulation of food intake and energy expenditure is exerted by the leptin. Theoretically, adipose tissue will increase in mass and leads to obesity whenever energy intake exceeds the expenditure and a high serum leptin concentration detected in some obese subjects were related to leptin resistance. These are explained by the failure or decrease in leptin transport to the central nervous system of leptin receptors (Kopelman & Grace 2004) . Moreover, in hunger or fasting states, the concentration of leptin decreases. Hence, according to study done by Klok et al. (2007) on the role of leptin in the regulation of food intake, diet plays a direct and indirect role in the circulatory leptin concentration.
However, although adiponectin is also secreted from adipocytes, unlike leptin, its concentration is negatively correlated with body fat mass (Izadi & Azadbakht 2015) . Adiponectin has the anti-obesity, anti-diabetic, anti-cancer, anti-inflammation properties and a high concentration of serum adiponectin was also shown to be associated with insulin sensitivity (Izadi et al. 2012; Evagelidou et al. 2007; Izadi & Azadbakht 2015) . Besides similar to leptin, lifestyle-related factors such as physical activity and diet play a significant role in adiponectin concentration. Therefore, as adipokines; leptin and adiponectin are presumed to be biochemical predictors of many chronic non-communicable diseases such as diabetes, hypertension and coronary heart disease, it is crucial to discover modifiable factors including the pattern of diet that have an effect on these adipokines (Kashino et al. 2015) .
Diet is a wide variety of foods containing complex combinations of nutrients and people consume a complex combination of food items. In nutrition epidemiology, the difficulties when searching for the impact of single nutrients have stimulated researcher's awareness to investigate the health effect of food item combinations that is food or dietary patterns (Barbaresko et al. 2013; Lucas et al. 2014; Martinez-Gonzalez & Bes-Rastrollo 2014) . Dietary pattern is among the important factors in the promotion and maintenance of good health throughout the entire course of life (Marchini et al. 2005) . The analysis of dietary pattern has been implicated as an approach to examine diet-diseases relationship as it represents a broader picture of food and nutrient consumption and may thus be more predictive of diseases risk than individual food or nutrient (Shang et al. 2012 ). According to De Caterina et al. (2006) , considerable evidence has accumulated that the dietary factors are the cornerstone in the prevention and treatment of lifestyle-related illness.
Adherence to healthy dietary pattern such as Mediterranean dietary pattern, fruits and vegetables dietary pattern and soy based dietary pattern previously displayed key role on protection against metabolic diseases, reduced risk of breast cancer and hip fracture (Catsburg et al. 2015; Dai et al. 2014; Mantzoros et al. 2006 ). In addition, based on Izadi and Azadbakht (2015) Included articles must be measuring the association of dietary pattern and serum adiponectin or leptin concentrations among human adults subjects (>18 years old). Studies that only examined relationship on special dietary components such as omega 3 fatty acid or high fat with serum leptin or adiponectin concentration instead of dietary pattern analysis were excluded. The eligible articles must be in English language, full-length and published in peer reviewed journals. Moreover, to be included in the present study, dietary intake must be obtained through food frequency questionnaires instead of other traditional methods such as 24 h diet recall or food record. Apart from that, studies that did not apply factor analysis specifically principal component analysis, cluster analysis, or reduced rank regression to identify dietary pattern were excluded.
DATA EXTRACTION AND ANALYSIS
Data were extracted for analysis of the methodology and outcomes from each study. The titles and abstracts of the identified articles were screened to eliminate duplicates and unrelated articles. Studies, which met the inclusion criteria were chosen and full-text was checked to determine articles for the final selection. Figure 1 explains the flow of literature search process.
RESULTS

ARTICLES RETRIEVED
A total of 1407 articles were reviewed according to the inclusion and exclusion criteria (Figure 1 ). Most articles were excluded due to lack of direct relation with the aim of this review; for example articles that not really assessing the relationship between dietary pattern with adiponectin or leptin and articles that only showing relationship on specific dietary components such as omega-3 fatty acids or high fat intake with adipokines concentration. Finally, a total of six relevant studies met the inclusion criteria which the association between dietary pattern and serum adipokines among adults were assessed throughout the study.
SOCIO-DEMOGRAPHIC CHARACTERISTICS
Socio-demographic characteristics of the respondents were summarized in Table 1 . The present review includes a total of 6467 subjects involving 47% men and 53% women with majority representing non-institutionalized US civilian. All subjects were from 20 to 80 years of age and most have good health status with no illness except 2% of total subject who were patients with metabolic syndrome according to the National Cholesterol Education Program's Adult Treatment Panel III report (NCEP ATP III) criteria.
RELATIONSHIP OF DIETARY PATTERN WITH ADIPOKINES
(ADIPONECTIN AND LEPTIN) Table 2 presents the association of dietary pattern with serum adiponectin and leptin among six eligible articles. There were several types of dietary pattern category shown by all six studies including vegetables, fruit and lean meat, high alcohol, dieting, traditional Japanese, western, traditional English, sweet-fruit, 'Izakaya' (Japanese pub), westernized breakfast, mixed and healthy patterns. A positive correlation of adiponectin with fruit and vegetables, dieting, healthy and traditional Japanese dietary pattern was observed. However, negative association Figure 2 . The healthier choice of dietary pattern, e.g. fruits and vegetables, dieting, healthy, traditional Japanese and westernized breakfast might reduce adiposity which would increase adiponectin levels and at the same time lower the production of leptin, glucose and insulin level.
DISCUSSION
Regularly, the effects of single nutrients or foods have been focused in nutritional epidemiology studies. However, people consume a complex combination of food items that contains a variety of nutrients (Fung et al. 2001 )little attention has been given to the effect of overall dietary patterns. Objective: Our objective was to examine the associations of 2 major dietary patterns, Western and prudent, with biomarkers of obesity and cardiovascular disease (CVD. Therefore, food and nutrient combination, interactions, inter-correlations and cumulative effects have to be used as an alternative approach to study overall diet instead of single dietary components. Apart from that, the use of dietary pattern analysis is important because the focus of the analysis is on the entire diet, rather than on just one food or nutrient and offers an additional dimension to examine the relationship between diet and disease risk (Frank et al. 2015) but has not been applied in sub-Saharan Africa. In a hospital-based case-control study for type 2 diabetes in Kumasi (diabetes cases, 538; controls, 668. According to Kashino et al. (2015) diet have been identified as one of the modifiable factors that may affect adipokines such as adiponectin and leptin which are the important biochemical indices that might have a role in health and disease. Hence, it is important to see the association of adiponectin and leptin concentration with different types of dietary patterns. Most evidence from eligible studies suggest a significant positive relationship between healthy dietary pattern such as fruits and vegetables pattern, Japanese pattern and dieting pattern with the concentration of adiponectin whereas high consumption of western dietary pattern lowers serum leptin concentration. The present review involved studies from both western and Asian countries. Most sample were from western countries with 63% from non-institutionalized US civilian and 14% from TwinsUK adult registry. Whereas, Asian countries were represented by 11% who had received lifestyle related illness and health examination at Sendai Oroshisho Centre and another 8% from healthy full-time employee of two municipal offices in north eastern Kyushu, Japan. Apart from that, the remaining two studies were carried out at western Asia countries, involving 150 healthy subjects randomly selected from a larger study that aimed to identify dietary pattern in Tabriz, Iran and 157 patients who have metabolic syndrome according to the National Cholesterol Education Program's Adult Treatment Panel III. These 157 patients were the only unhealthy subject that involved in the present review. Therefore, even there were small numbers of eligible studies on the relationship of dietary pattern and serum adipokines concentration in these present review, but this review could represent global population as it involves both Asian and western residents. This review shows that there are significant positive association between fruit and vegetable pattern, dieting pattern and Japanese pattern with adiponectin. Fruit and vegetable pattern is characterized by frequent consumption of fruit, allium and cruciferous vegetables and low intake of fried potatoes. Whereas those practicing dieting pattern frequently consumed low-fat dairy products, low-sugar soda and low intake of butter and sweet baked product. The same goes to Japanese pattern where it shows high consumption of vegetables, soybean, fish and green tea. However, mechanism underlying this relationship which either these components play the vital role on changes of adiponectin or the overall diet that exactly have the beneficial role on this effects are still unknown. Several studies had proved that high fruit and vegetable consumption have been allied with decreased occurrence and mortality from a variety of obesity-related diseases including Type 2 diabetes and cardiovascular diseases (Dauchet et al. 2004; Mozaffarian et al. 2004 ). Izadi and Azadbakht (2015) found several studies that have assessed the association between Mediterranean dietary pattern and adiponectin which characterized by consumption of high amount of whole grains, olive oil as well as moderate intake of fish and dairy products and lower consumptions of red meat, sweets and saturated fatty acids. These components had characterised Mediterranean diet as a low calorie diet with high amount of fibres, unsaturated fats and low glycaemic load. Their result showed that Mediterranean diet has beneficial effects on circulating of adiponectin. Moreover, previous study found that dietary pattern characterized by a high consumption of whole grains cereals and low fat dairy products was positively associated with adiponectin (Fargnoli et al.2008; Tsukinoki et al. 2005) .
The present review also showed several association of dietary pattern with leptin concentration. One of the study showed that serum leptin concentrations were significantly lower among individual who consumed western diet compared to those who consumed vegetables, fruits, lean meat and mixed pattern diet (Ganji et al. 2009 ). This was consistent with findings by Kashino et al. (2015) which showed that westernized breakfast dietary pattern had lower circulating concentrations of leptin. The present review also showed that westernized breakfast pattern had high scores for confectioneries, bread, milk and yogurt but lower scores for alcoholic beverages and rice. This might be explained by foods and nutrients that contributed to the westernized breakfast pattern. Interestingly Akter et al. (2012) found a negative association between westernized breakfast pattern with prevalence of metabolic syndrome and high blood pressure which indicates westernized breakfast pattern might decrease risks of metabolic disease by reducing circulating leptin concentration.
LIMITATIONS
The main drawback of this review was the limited number of included articles. Our inclusion criteria indicated the use of food frequency questionnaires in dietary intake assessment and factor analysis, principal component analysis, cluster analysis or reduced rank regression analysis in detecting dietary pattern and its scores. In addition, most available studies have instead looked into association of adipokines with single food or nutrients rather than dietary pattern. These were the most crucial criterion that limit the number of eligible articles in the present narrative review. It was also noteworthy that the narrative method chosen to conduct this review has its own limitation where the systematic process of rating and selecting manuscript were not followed. Although the current review process includes specific inclusion and exclusion criteria for studies to be reviewed, selection bias is always possible due to the subjective nature of the narrative.
CONCLUSION
This review suggested that healthy dietary pattern characterized by high consumption of fruit and vegetables, low-fat dairy products, low-sugar soda and low intake of butter and sweet baked product such as dieting pattern and Japanese dietary pattern plays an important role in increasing serum adiponectin concentration. Whereas, leptin concentration decreased with increasing scores of westernized breakfast pattern. However, in most studies, the relationship of dietary pattern with adiponectin and leptin had evaluated diet components separately and the mechanisms underlying the association were not explained. Therefore, further well-designed studies were required to clarify the mechanism mediating relationship between dietary patterns and adipokines.
